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1 

SiiH±£ n-D-fj a- o xa t. o ^-ftifrz K5> — 
it. 

±E# 9 ft xa i'ft&o Tfrton* c: <t * 
ittmiTsw^ i cEno^si^A-f 
amm 3 ] ±e * a- •> x a a ^ - >^sig a, 

±E*/t— **Bt 9 ttttxacD^Tfrton-S Z\ £ 
±fB:4>ft < £ *> r><fc ocd? A-f X ©S-tVn'-Y X (C^JST 

A*-** ^ilgtt* A-V7X AC9««^S 
£ R^qi4 lCEK<D#^#xA'l';*.^j£:£ffio 

a ^ At c t s^mtr zmim 5 ice*©**** 
is* a— ^ x y N^xg cd^ tc* a- -i? 1 a «• ^a-r 
[«*S8] ±Ea*?««3texa«:. ±E*yt-«ifi 

ffi 0 ttttxg iCftS -3 Tff totl-5 £ £ £ T S If * 
C»**9] ±EB*?«S3texatt. ±E2/A*-«i6 

m o xecD&tcfTfcns ^ <t i-r *w 7 

[W*^ 1 0 ] ±E#M*-*ir y 7°S«xe«. H 
tc. ±Ea#?W«3fc*K:«:3^T±E#A*— 9xA£» 
KWK/'t^ — >«SSa-r*fc«)KX2/?->^3W»c«t 0±E - .50 
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* A- £ x A £ X y > ^"T 3 X y 5P > tfXM. £i« X fz 

* ami oK:E«©*w#7*A'f^»j«^ffi. 

[i*«12] ±E*A- + r y yfilgti; JE 

*A-*ait5iit. ±E*A-^iA^ai»<z)S5 
tssarraxa.!: tzwmt'rzm&m 1 1 

»=E«©*»<*:7 f /t'f^»fi!E^j£. 

ifi« D#wie©«T?ff ton* - 1 z&Mii-rzmmm 

1 0fcE*t©¥#fl^t-f;**Mfi:i6rft. 

1 5 ] JtE^Sfl^A-f IE 
fC, .±EXy?->^xet±E*/ , C-«lifiBf 0#WXS 

»tt.7* vuitT, h*»*-r«xe«:«^fcc:t***« 

[fflf*«163 ±E*A-ffiitmO#W-XS«, 
a C i *«r»t-r«a»*5l 1 fcEWO^ilW*^ 

flETHM»«»3&JRTIB-r«sri:*i|*» < !:-r-&lll*Sl 6 
Cgf©*ifl:TA--rXfMS. 
[M^41 1 8 ] ±fi*MW9tt. »»Rtt>ufc*T?»-B - 

. [«f*3B19] ±E«*XStt. ±E*A— »iiCD^ 
&< £fc-gU5i-£±ET r A-r7.*1S©'>/ c c< £fe— 
t©if5 6*>K:±E«*i«ft^— y^ft^zi—'f-i 
>^XS&fll^.&C(t*»*i:-r*BI**l 6fcE*S<0 

Ctt^2 0] ±E3-f^>i'lStt. ±E*n- 

[»*9|2 1] ±En— ^-f >i^xatt. ±E7*A-f 

IEt/H 7. S« CD £ -fe e> ^ C . x/N'-f X 

— >W»C±E»»»JSffifli-rs^XS 
*fll^.fc;:i*i|**fr*»*9ii 9 fcElfccoaMW*:^ 

[»**2 2] ±E»*xatt. ±E*A— «jfii:± 



# # 



(3) 



2000-183205 



etW ;***©£*■& lt. ±vsmwi&—> 

£X Z 'J - >8JJMT -5 IS E <t Sr1#m <fT 

*»**2 lfcE*©¥W#xA-TX»I«;ifft. 

[tt*S2 3] ±E¥»#5V , H'X»Jto&ffitt, M 
fc. ±E**n:8©«fc:. ±E7t>^'Jt^7X7l 

[fflr$9t2 4] ±fE4>&< tfcttt^O^A-f Xtt. 

-f ^-fe>-9-T^-5d ( h*!t#is:<fr-5if*^4{cfem io 

©#«{*5Wx»j*#i!!. 

*0. STIgpffiEfcSffit, 3t*tt£jp'S&3Sffi<fc. X2? 
*«AfcrtS»«fr4BI*S2 4KE«©¥J)M*:T f 

[ffiF&S 2 6 ] ±E* A'-^a- ^iliiJ, JiE 
# a- V x J \ \Z 'J>t£ < £ fe z> t o <Dft¥&3Wm £ B k: 5£ 
« LT«±E* A— «»*»j«T*ie 
«t-ra»**2 5KE*©iMI#5Vt-f*JBj«#te. 20 

[M^2 7] ±E*ft<it>l>£-3©)fc¥WE* 

£f#2£5t 2 6 KEftO^SHttTW *»j«>&tt. 

[ff*^2 8] XfB4>&< tfeyiOC3t¥»S« 
it. 7 -( )H?T°$>Z>Z\ £&&&£-? ZffiJ&m2 6 »CE$S 
©if^ft^A-f 7sMf8.Jj&. 

CIS*^ 2 9 ] _tE* A-«iM!t 0 ttttXgte. _LE 

#AH*iS***w»««:©*s*»»*fflv»T±E5 i 
£Att£n«im*©Ki*£«/.N£-4~«J:5£. _hE» 30 

«J«D»-OMf*tt±E*M- -5i/\©lr cpSW^ 
icMSLT^g$n-5^t^#iitTSit*^2 4<CE 

[|f*^3 0] XKf* — e^-lr -T* — ^ir> 

1*©^S£ftX£it&fc#CV^27nl^>X£#U 
±E#A-«ffi«!5ft»*Igfi. ±EV-f * □ U>X£r 

*rr * -f * - 5?-t >*©istt««*««*a na ^.t 5 

(z, ±E*/'{— «iit±ExA-f xs«©t*% e>a>tc^ 

A-f X ©*H K -5 1MB A * - >S&# &*8>J £ & 
*-r***ie*«^LfcitS4«Ri:-r*»f*3B2 4fc 40 
E«©¥i*#5Wx»j«#ft. 

3 1] ±fg^i»#^AW ^»fig*ffitt. IE 

*7VWxa*_tE;&A-*ig©-ffl#-£±E;&A- 

r^Ti < t h u £ o ©gjWTW x * a ig &<i 
umm 3 2 ] ±e¥*#7W zBf&jjmu. s ' 



< £fct>£t?©#J»rxA-f ±te*A*- + r -;/X*£- 

S ttJ £ -tt a J; -5 iZ fifcia L it ^ 7 * 3=- v 27 © A >y -Jr — ~? \z 

MAt5ii^ix.fcui^iti>«*fl3 2 fete 

[M$9i3 4] _hEAy$r->*>£/iett, ±E<fr& 

t^UWttSlSi, JtE*l>&< £fcU> £-D<D «7 -fY 
£ 27" n X h >y X# Zf-t)imX L 2t* U y K X U-i 

x fcXE^te < <h *> n t -d <D*nm =f a*-t x * T-t > ^ u 

.[»*a3 5] ±ieA^^r-v J >27*I§«, IS^± 

A< X &3UHlsItt£fEK9t 0 £fl Afc ^ <t ^ 

«r*t-ra»*5l3 2 fCfS^W^^^A-f 

±E^^ < i U> tO©rVH X ^r^T -5 fcifc fC^/N* 

-f x »« \zm <o Kit z> ti rt—mxt a° *? — y&m s 

nfc* A— r> 3i A £ Srfll A . 

±E*A-OxAtt. 7* KXu/?>27*pJtgi^^A— ^ 
xy\tgiitt©&'5*A— 9i/\i«'M< .h^V^-rn 
^©A/\* — OiATJ&S C £ : &%$tW.£~§~ : £> 7"fe>y , J. 
[I»^3 7] ±E7t>^'JH. ^^{CXEA^- 
>J5gS$n^^3 A*— Ox. A.$±?Bf/H XStStC^I D f=t 

©7-t>X'J. , - / 

fc * A- >)xy\t JtExA-f -X*«© IW © JR»SI 

#*£f*l*#«3 7 ^fB*©7-t>^'J. 

[lf*^3 9] JiE«»fflB. *«*tt^T?»*H 
t*»itt4»*a3 7{CfB«©7-fe>yj 0 

M*a4 0] ±E«3«!I»4. ±:E*n-«j6©^3g 

ffiiBI^L^I*^i^^t^tt^M^3 7 
(3Em©T-fe>XU„ 

[it**4i] xfB^af^jtt, -tn-enorA-f^© 

3 7E*©7-fe>yj. 

[W**4 2 ] XE*A*-«B«. ±Eil>&< 
tO©7/H^©&rAWX(;MM5'>4< £*>U>£ 

o©* a— y ^^tts c: £&¥fn£Tz>m>&m 3 

6KlE«©7-fc>^'J. 

[lf5RS4 3] ±E'M<t ! bOtO©fA'f^ll 



5 

u. 

[»Ji»S4 6] ±E'>&< tbZ>h-z><Dft¥mmm 10 
5»*S4 5l:E«07t>^'J. 

[If*^4 8] ±E-f ^ — S?ir >•»*■«. 
35— ©*ffi*#t3±K5VW;**«frS»]«;&njfc. 

±sss— ©ssctstt.enfc, ±^ f.—zJ-ty-y-izr? 

-f t«OWW^< tfeyiO©7'f t*> hVt 7 20 
Hi, 

©±gp {c * -5 ±E4>& < i: *> 1* <h o <Dfj A— ^ r y ~f<0 

•5W5fcJ5i4 3fCE««T-fe>^'J. 
[IIM4 9] ±E3t«kUJ»tt. ±ES5— ©*iB*« 

tt, :4>&<<hfc. ±EA5r— 7w;i/^lc<t DgfctiTt^ 
S*«±E>7-f -VxH> KAy K**iStt <E>nTV>£tt,vhEg| 
-©*®©!§-©&#£«5;i<fc£^m<hT£IS;£3l4 30 

[§S5ic3t5 0] ±E7t>7'J'tt. !EJCv JtEAA— 
^£±E7 f A'f;**«l;:lfcDtftt-5. T^WiSi&tt© 

±E-< X-> ! ir>-y-{CAS*$n-54S:#^©SW^'h(c 
r-Scfc^fc, ^left^Waatt©*****!©^--©® 

±ES^Jtt-hie*yN*-^^ ^t±E* 7-7^ )v? 
(Dfn\zhK), -tmmmm \z±.m r 7-ft#>KAyh* 40 

E»=©W^H±ESB-©W«-t*»WK;*L^^tfe . 

±ie7t>7*U(l 3EK:±E*/ , ?-*lit*±E5 J A-f X 

±§ES=*$<J »i v ±E# A- * -v v -J t A-Y X 
©fiSK&O. ±Efe*»ltt±E , 7-f ir#> KAy Ktl 50 
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fS V-f ^ D 1/ >X <h rt^tt £ tit ^ _hfBSI— ©31® 
±E3tttti*«lt«ffi-rS¥»#*lftffljg<»:, 

«»T?jLE**taag©s(rK»«aw©*/t— ^ :/ 

i. 

±E*/f— * V 2/ :/a«±lE3fc;tt*fa©AS«ii8KMt- 

4 <fc 3 K'>ft < £ fc±fB7^tH§§<i:±fB;*J A-+r y :/ 
<!: W £&tf L- £ 7°^ X y ^ A ^ ir — £ £ 

[«*«5 3] ±E*#JWH. 3t*WSifttt***»5, 

?g— ©siff^«±E* a— v -f<Dm— (offitfi mizm 
cw*^ 5 4 ] a— -/it. wm~*imui& 

> if °im.ts.t) A— h> x Mffc £ n-5 d <h £. T 

zmmm. 5 2 i=E«©-r ^->?-fe>-y-= 

o©^W^$:fltx., StX±E*A*— ^-v^^fiJiffi 
4>& < t I> <t -3 ©Tfe^M^*© * ©O' £ O ©3t# 

C i t«r*i-r*W 5 4 KfBi£©.7-te > 

CIS*« 5 6 ] JLEOto©3t^MS*tt, @»r14© 

izmm<DT±>yu. 

[56W©»ffl&RW] 
[0 0 0 1] 

[*9j©jR-r .^^^A'-rxtc 

Mb. *f(CZ><tO^JL©xA'-f^^#^S« (s em 
iconductor substrate) (CJ^fiS; 
(fabricated fr om) 

S«©±f:^« (reside on) -5 

^^^x/NSffiwiti*©. a^— >i$mvimt£i&mt> 

[0 0 0 2] 

[«£5l5©Sffi] 4i»©ttfBK:«tO*«JL»C«*ft:#il»{*: 

ffi. sfctt-*ns©*fig£tt*£to-&&«iie££fT-r-5 
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[0 0 0 3] **ft!?x-AaLtf Ltf ^ 5 Lftr/H^ 

T, ifi9iAg#©¥»##»*5»« (f a b r i 
c a t e) £*l£o JgJ5E (fabr icat ion) CD 

[0 0 0 4] W©*i6tLTtt, ¥*#5VC>f;*«:l6— 

(iDfs^#•)I/^ife«^©ffl©«^^l:<t^ifi©±^:7■ 

^(DV^>ht§*6t^5^ L 20 
rjgjS (fabricated fr om) $n^»j *§ 
-&l::*fU *«K mm (reside on) 

[0 0 0 5] *5B|8-Ctt, liELfcSfiCD^fn^S: 

£JS« (reside on) 

tt, ¥«#5Vt>r;**«ME (fabricate)t^ 

[0 0 0 6] *<©ft»©*»#f/HXtt, *SC**l 30 

-^-T<. 36^/*&tt. ^H^^<DP^# (env i ro 
nme ntal hazard) \zfi LT@C^~Cr&£o 

®^ (active area) <D$>Z>ffitt^<D. i&^t 

Sfe^jD^A-AHh??? 1 ^ (m i c r 
o— mechanical structure) <hU* 

[0 0 0 7] «#EW^fffit3, ±JSL&<fc3K\ — oSfc 

ttfifl*tf, njrjiff (d i c i ng) j (5WxS«6 
fBS'JOD^AWXH^T^^) co^nirx^ r/HX0/t«/ 

, [0 0 0 8] £5 Lfc^ bSffi±©¥^r/H X 50 
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lc, t<^px1/^7 h U#;i^#~#;U:>X^A (mi 
c ro — e 1 ec t r i ca 1— mechan i c a 1 
s y s t ems : MEMS) <D£otji* S1SCD^ffi_hfC 
Ml/:^^D7y>A- h (m i c r o -ma c h 
i n e d parts) *fctev-f i? zi My $ 
zXA (microscopic mechanis 
m) Sfipo*l#T/H709x/Mfii:fflU6nT^ 

[0 0 0 9] Y-Y ^ a / A " *^r/H X ^ffil 

t5»»S»Bl:±nH #^XtKcD r^Xhj (g 1 a 
ss-like "posts") ©A*->»5U(S 
U ry hJj^Xj (frit glass) <Drt& — 

^^□/A^;I/tAWX^ 7Uyh«77/^-> 
fcffl^ (open cavity) |*| tc Sitf £ • t£o 

iz. a^«5fe<o<fc53tt«^/j:»H©w*A^6«aian 

[0 0 10] ±jECDS«^«ktL«. +t7^xAH 

\z7Vv hx^x&mmzmw\zmM^&fz&<DmuM 
z<D£z>te* buxumfc±(DT/^ xtzmmtemmz: 

WiM-rz>Zt-?t>$>D. fr-D-r-i ?nxzi¥ 
yi7*%} >1t (microscopic me 

chanical sensors) J &^t<Di&<DM E M 
S<D<£5teMfflf£'?'i j7D7y>f/HX (micro 
-ma chined device) <Z)*gffi£:S£>fkSi3- 

[ooii] ±tes^T«^tc:, *rw7Vx.;\mmz 

A*-*f XSffi^fflli (a s s emb l y) tr^feSloTfT^b 



0 # 



(6) 

9 

[0012] **#-r^-i ; 't>itfctt,. m^^mm 

[0 0 13] *5*»#-f /-^ t >*««©ft*l:«t 

JzofcM&nytr—z? (cavity packag 

-0)T^*Smi:IfctJ:^l:> A^-^KJ&OttW" 20 

[0 0 14] ^CD*ftJZtt*Sk©^K3ft«»*. 

-r * - sHr >im® ti a y*r—i?> ?ftn<D mm m V T 

7>f^D7y>T/HXl;W§^l^^l\ ft 30 

45DIB0ifcft* (open cavity) *%<&o 
©T7>f ^7D^A n XACOW^ &ft # Wrffr&SF 

[0 0 15] 

b> >f ^ — >?-fe>-tJ-*fl!)**#5^AW^«r r^x/\J U 

/\£3JW (dice) bfc^tC{ggU<D^A<X£«§lt- 
5©t?tta<, f/H^'JiASSlKTSlltT/H^ 40 
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[0016] 

A-f x ^Slt^fc^^^xA u^ko* A— =^ ^y 7 

\t. mj&&<D&&&n<Dtin—v^n&n&—>!&M 

(pattern) T&o £fc* #A— ^xA*7-fe> 

[0 0 17] *A-^xAH #A— O 3L/\<Dt&l£(DW> 
»^IWBl:i3t (sensitize) S*lXy^> 
(e tch) Tt-5J:5i:> :7* hx^>ypJi££c 

lZZ>£^U±<Dt}n—3r J ry'J > $:fem (define) 

[0 0 18] Mtr> #389§<D#A— **:y ;/<£>— Mil 
T, ^A-^t7^bti^^fWSi^il 
*A-r/x/N£A^->f£^ (patter 

-f j* - >Hr > *«» ic Wffl T? * 5 o 
[0 0 19] ^^^^^Ox/N^-rxcOfc**^^ 

" 3rW7\t* 'T'f & U r ?zs> : rn'{ 7s<D£o&&< CO 

¥i*KCt)fffl^fe^c m?Ll$. tin-^x./\{zy 
* hx^5 L >^pJtEa:tf»*ffl^*<D-p. #A-^x/N 

ffi±©ffl* <C>5* A-f X tC^JftT 5 J: 5 A— ^7 x/\<£> 

So 

[0 0 2 0] ^]^XS<hA^^r-> f >yXg^HU 

tc^A-f ^M^A-^xA^vW^^i, "fn-i 

v rmifi-o < £ <h * l» < £ 4: 3J«T * , 



(7) 
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— zs > i?T %>tz.#><b iff SU & 9 U - > A ISffi i 

&*. hic, »t-f ^-sf-fe^as^^i^Ttt, r>i 

[0 0 2 1 ] *&m\Z&&%rt-** y^&ft-O^&ft 

^i/N^A-rx^^jBS-r^^s^ fct^n « io 

(def ine) T 

SKWtC^Tt (sensitize) f£>. ;*7A— ^x 
Ate, fllAfcl* VVi?7s h&Wilz<£ 0^7^ 

xgts&fflsxgifcj;?)* ^xA<bib3iM«Ftt 

^xA£X^>^#jTX^5P>yU A/Mt^ 
6#t5*A-iigl:t5. #A-^xAt;:A^->/£ 
SUfc#A— «jgKtt* «3SC©*A— ^r^y^«: 

(thermalexpansion mis 30 
ma t c h) fc«^^*a««wJ:oTllI«i«EflS«apr 

fg(cura.ble by heat) 

g^J^*A-r>xA*fc^A*-fX*«CD — 

ontourpat tern) bTfc.ft 

» s n& ^ o w » a * - > aw* k »±« * tf x $"j - > bj 

[0 0 2 3] Sfc, T/HXSS(Of/HXH fci:*. 40 

9xAS&tt*^-«jt*xM^^*«K:Bt0f*^a» 
T^M#t^^S^S/hi^^>ct-5tc, #A-^xAcd 

[0 0 2 4] Sfc* *A-«it<txA-f^*«t<Z)7ir 50 




^2 0 0 0- 1 8 3 2 0 5 
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/X~«i6ffi#£f#^cfc3K«W (dice) StlS. ^ 
00^. «J®r Lfc^/ W X &&W(C o T A -/ ^r- 

v> if *A-+-v^y^stti-r^ct^t- 

L fc^AW X fcffi 0 ft Itfc 9 -f -V- <D if a 7h v 7% y-tr 
A (glob-top encapsulatio 
n). £/B^T#— )V{f*) v h7l/-f (g r i d a r r a 
y) ±\z7±>Zf)V-?Z>i3iWu *fett, iSA^A-* 

tC^W L A & l& 0 frt * ttW^f tz£?)tyWi 
L fc-^A-f 7s ^ A yir—i? > £ . 
[0 0 2 5] 

T"fe>yU (assembly) 2 4S±*SiltHT? 

0*7?. A— #|jg (cover config 
uration) 3 5H 0^ bT^£:V>#A— O xA 
(cover wafer) ji^;^->jffiasnfA 
-f XSS (device substrate) 10 iC 

#A— (c o v e r c a p) 34A, 34B. 

3 4C«tLTS3nTM. T/HXlKl 0H -5- 
n^n*A-+t7^3 4A, 3 4B. 3 4Cf(7)Tf: 
H^SiaTV^^cVifSttSSE (active area) 
*SPO*8c©ffl^ ©^/^-f ^ (device) 1 2 A, 
12B, 12C**tU^5. El IX, ^(Cffl^OD^ 

F (wi re-bond pad) 14W. 
[0 0 2 6 ] 02A-EB, 0 1 CD^ I - I {C»-3&B» 

^jfofM^xAr/HX^M (fabr icat 
e) -TS^ffi*l^raiBtC*UT^S. 02A-E(Z)^ 
flcf/H7 12ll H.SrfBKfC-rsfc*. *^*flc^xA 

I'PE'bf. ^Stff^xA^SJBJBK ( f a b r i c a t 
e) sn«^»^*»<Ox/W^*^/*fc»4**#^ 
x/NSffi^te^^A'-f -XS«±tC«« (res ide 
on) Sn^W^M^T/HZ^bT, *%Bjtc 

[0 0 2 7 ] 0 2 A — Eteat^OK* — >?"fe>U- 1 2 
ir>tr (image sensor) 12 tcte, 

i?^>vtm%&m^%tzft<Dv^^^y fa^ f i 

4 , x/^C-f XSi 1 0 CD±g® (top surfac 
e) 1 9 fcrnftlsX^Ztft? — ? << )V9 (c o 1 o r f 
i 1 ter) 16, MlZtJy — yj JVj? 1 6(DTM\z9t 

^ttl?5 (optical, detector) 18^* 



0 # 



(8) 
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[0 0 2 8] 02 Att, x/w Xifi 1 o ±<£>x aw X 
&&mTZ>fr$blZ. »5xA (cover waf 

er) 2 0 — It 1 2<Dj3 : y — 7 4 1 

6j&*«tBLT0>£>«ffil 9<Z>±fc:. Tir>yj (ass 
emb 1 y) 2 4S»rict5<t5f 0t:S 
Dmtfe^^^To IS, ^7xA2 0<Z>Hg 

Bf/HXSfil0Oi8 (diameter) lit 
\*}CT*$>%> (HI #88) o JSt-. #A*— r>xA2 0fr3£t 

^xAJ4, JEK^A-^xACDA;^ — >J5fc 
[0 0 2 9] ±5ELfcJ:-5tc, A;Vi)x;\2 0li/^ 

">^MT5 < };5x^f>^$^ 0 #?fl£9J<DBWtc: 

iiflDFOTURAN'Ji/V 3 — X>^£fc@ig£)M i k 
r o g 1 a s GmbH, F o t o f o rm^F o t o s 
a r a n <l:^oJt7^ HX7f>^W^7X^« 40 

[0 0 3 0 ] 0 2 A — Et^-r<k-5tC, A;WiA2 
0 A*— 7 7^34 Sr^S Lfc# /t-^it^^T 

^^5tcA°^->fie^$n^o A/i-+t7^3 4ttf 
aw xss i o ±<z>xaw x i 2 s^n-^n* a— 

§St"£ c 02A-EI1 #A'— ^x/\2 0 ^r/HXl 
Si 0tC«i0#WT7"fe>^U 2 4&Mf&Ltzmz. ii 
A-+t77 P 3 4^AA-K^Mt§ie»> * 
A-^7xA2 0 ^/^->^ilX7f>^§I?^ 
SLWo b^L&7^£, 0 2A-E<B^ffitt* xA* 50 
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tc^fiJ^JW (dice) ^tTr^AW x mm l 0 trffi 

[0 0 3 1 ] 02 Att«Mff39 (adhesive) 22 
%m^-t, A°^ — >JBS^.CDfifr*fctt«tC <?xA 
2 OSrxAW^SflU 0Kffi0f*W-§«'&£r^LT^ 
3„ SilJ^T/HXl 2<£>g|ffil 9tCiS^tt 

(c omp at ibl e) feco^MKf £o #J*_ 
fc£, 02 A~E£Sbfc^;* — ^"fe>-trl 2<0»-&tt. 
«*ffl|2 2f4*9-7>r;U^ 1 6tCjg-&BlflB (comp 
a t i b 1 e) -VtetttiliUZ&n. #tc, -f z/ir 

^21 a" (thermal expansion mis 
match) Sr«/hi:-rsa«TJin»«ft«ianJtB (c 
urable by heat) ^fe^ULK 

[0 0 3 2] xAWXXtgl 0*W* — S^fe>1*l 2£r 
tLW§^^t0 2A-ET, ftS£iJ 2 2 te-T ;< 
— v ? ir>+hO^Sl 9. — 7^;^ 1 6 £3S-&pJffi 

(comp a t i b 1 e) ^WKSB 

2©BtfT*^A-'?xA2 O^TOftSf (re I 
ate) f-S P&Ifc (match) T^J 

[0 0 3 3] 02BH **MCD*Jfi©»JIICJ;«*A 
-^xA^Mt^M^-©Igi LT, 7thU 
yXh.tphotores ist) 2 6TW- r )xA 
2 0 & 3-f^>^ut**LTO2i. 02Cte, 
^«co^ffi^ctD> 7*hU^h2 6&ffl»Wtr*A 
- r )x/\2 0/i^i£l/l3tVX^ (exposure 
mask) 2 8 ^Mt§^i&^bT^^) 0 02 C 
K<kftfri, IIt'cV^^ 2 8Tffitonfc*/t— «JrxA2 0 

0^bT^&l^fi65fciIg (sensitizing 
source) i^©Tl6l#O^W'(d ownwa r d 
arrow) 3 0 LfeKW^TSlTt^n, ^/\^— 
^7 x A 2 0 tcSK^]®^ (selectively 
sensitized region) 32 £:^fiEli~ 
£>. :^)«T11 "^7xA2 0©B5t"7Xi7 2 8 T 
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fCgvftT 5 - h <fc o A- i A £ - >/& 

CO 0 3 4] ^IT, M-5iA2 0*5X37ht© 
FOTURANOi5^Ta&tlK. iSi^zSi LT 
«. *#M6ifcW«3&t*StoLH. FOTURANUfiT 
fit. #*»iMtl::«fcDV**jfe5«ML£»#C«JR^ 
*«»J«*n«. JR*Hafc«fc*tf?l£«. 10 
#A— £7xAl£4 0 Ot*^ 5 0 OICCDS^ 

Id Hi <h & <» 
[0 0 3 5] *A-«5iA2 0©««3 2 **g««H;:*5 

cf^EP (downward arrows) 3 1 (C^lT 
=k^i:lS^X^>^J (e tchan t) K<koT 

«koT«RSilB3t«3 2li»*t5. uCTfc, JiSBU 

fil 0fC«t0«tt5H9fwfToT*>«fc<v Xft JfcOtttt 
fcfSfCrroTfc&^o Xy^>^£!<hLTte, #i:FO 
TURAN*/t-»>iA©«^l:H ^^fb*3IKiSSK 
LVi. 7ktC*fLl 0%<O^v/-fb**B?fl07K®SK 
Srffll^t. FOTURAN*A-^xA0l3tLT^ 
&1>3$#C0 1 0-1 5fg<£X^>^T% IJ?Wi3t 

woieafi^x^^^^sn-So /w->aisnxy 

3 (C^b^Cct -5 tcA A— JRjg 3 5 H rAW 1 0 30 

<Dm*<D : rrt'(x i ■ 2 1— ^^^y 

3 4Sft5. 

[0 0 3 6] 82EI1 X^^>^J3 1 iCiSX^^ 
>47bfc», 7t>^'J2 4©ittlUfc«ffi^ Tft^ 
C7)^gi (downward arrows) 33 tc^~f" 

3 (C 77XVX7 > ^ (p I a sma etch) 
£bT> *#&:7* hl/yX h2 6 Xtf 
8*a2 2 6l»if-5J:tSSt. 02EtC^-TJ:^ 

^7X7 3 3{cJ:SX-/5 1 >^fffcnst, *7-f 
-V^> KAy K 1 4^H7Si 1 0 011 1 9 \ZM 40 
tB^n>5 0 — >f ^-> ? ir>itcD^^-^^;i/^ 1 6 
£3fcftttl«18tt, S*»J2 2l:±oTT/H7Sfil 

[0 0 3 7] B3I1 HI tmm\Z7±>z7V 2 4 £± 
^SJIfcH"?***** AA-'i/xA^TA^XSIl 0 

A'-^xA^A^-^Lx^^^y^LTl^c 03 
te\ T-VK-fXSffil 0©l^©rA>f7 1 2S*A-t 
5)S»0*A-*V' < y^ 3 4izm^> 1fi»<Z)*A— +^ ■ 50 
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7^3 4^^SSt^»SM^f#A» (connec t 
ive support bar) 36 £rW3~-5>;fr A— 

[0 0 3 8] 01ta3, Wi2A-EC^l?t*^ 

A-»JxAi&ttAA-«iSt LTA°^ — >$ZMcS tlfz 

3S&««jW» StlS cfc 5 fC , * A*— ^xASfc tt^/ w 
^SK^B^ttSft^JTffiS cfc 5 £ LT fcfit^o 

[0 0 3 9] giJ(Z)S#^^<hLT, 01©t/H^12 
C*(0JI*tLfcfiB# (darkened portio 
n) \ZffkT<kr)lZ, «*»J*. ^xA*fcte5*A* 
-f XS*&CD|£|q$A^ — > (contour patte 
rn) 3 8<oa5»tw^*-rSct'5tCLTfeJ;^^ Sal^A 
^ — >3 8(D7^P^<^A-f X 1 2(£>g|ffiJtC£> r?gtt 
««J ©*H9JCDHH*C*HiSLT^So USB/*:* — >3 8- 

* — >S»#©JP*;We* rx^>K^-^C0iSS (s ta 
nd-of fheight) j (;J:^T, #A— 3^-/ 

7 tm* <D^n^ 7.<Dft&mm<D?$\zmnn*? ~- ><nm 

fr&m-ifzQm (gap) 4i»tt«©;*27!j 
6*^C»»»JS:*iS?/^^ — > 3 8 ©gi^t'^m L 
[0 0 4 0] 04WU rAWXSil O^bM^tlfc 

3 8i:i SttfeSMf »Jfc.fc -p T^A-f D tttf 

*^^^3 4Sr*"T5-f — >?ir>1f 1 2 0D«SJ 
^LTt^o 0411 il.l^L^rA^Xl 2©i 

I I- I I JciBofcBrffiSTftS. 81T.lt S*SR|© 
^e>n£>^BA^ — > 3 8^A-^t7/3 4 Cftco 
HftLfclB^iiLTSSnTV^o fta$GA^ — >3 8 te 
B47?fe*ftffiLT^SnT^5j5<, i4l:/Tti^ 
K\ HfBA3^>3 8ttSIISRtt*A— +^-/^3 4<DT 
t:intt^ 0 04*3:^* — ^ir>^<h(^#^<£^A 
^<9#J£^LT(^3^\ ftSRA^ — >3 8te-fp<~- 

[0041] gKtc&^T, &mm\z > 

3 8H #A— *t7^3 4^^Pf (air gap) 

4 0O±lCjA52f©aaLt»*SiJ © rx^>H 
^"^J ("stand — off" of adhesi 
ve) 3 9t4ItLTSSnt^5. H4CD«*i&tt, 

^mzmm-cm^mmm^mmi^^^Ttf 
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jLj\<Dmmm£%mm<Dmmm$:' r&m (match) 

2<Dt}?— 7 4)1$ 1 6(DJ;5&xA'1'^(7)3lffi 1 
9 (Ci8^T3 (c omp a t i b 1 e) «»»JT»-5i^ 
8li-tnBt'a<TftK MIC, 

t73 9i41 iLT^LfcHt?/^ — >3 8£ffl^n 

[0 0 4 2] 0 4(C^-r^ig«. 1 6 CO 

Ji, "Tftto^-f >C — v?-fe>1fl 2<D^ffil 9±t3JBfiE 
(fabricate) I>&flEflc©T-f i7 D 1<>X (m 
icrolens) 42 L&1$»Jfc:-f — zs± > 

(fabrication process) Tfte\ i> 

m^<D^-i f7UU>X4 2 ( f a b r i c a t 

e) LTttl^o 

[0043] v-r^ni/>xte-r*— y±>D-\zm^?> 

(fabr icat ionprocess) "£rte> v< 

^MJc^a^rsi-pifg'J&y^'^:— ffia (plan 

arization) d^S^fc-S- 
[0 0 4 4] V>f i^DU>X©*r«©»« 

>X<D»tt3W-fe>*CD««fc:lg»TS<0-C. 0 2 A- E 

H4K*Lfc;&ffiCE>«fc3fc:* — >3 8K:« 

mm&miu Ltcz £T"£m 4 otf$>z>m&iz&. 

<DX^—3r* v y"\z ct o T> V-f ^ D 1/ >Xg*<0?iJj£ 

[0045] *mM<Dm<Dmm\z<k&'i ^-it-tyy-m 
mzmzmmte&te, y7t&tzyt¥t&mm 

(optical element) A'— x/\fC 
(define) IT, 7>8ffiKBl9tttt5 

5/X3 4 0)±iBIC«aibfc*-Oje*WR# (firs 
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t optical element) 4 4 SrTjxLTt^ 
S. XTc. H5lt *-03t^WR*4 4t*»C, 
2 2KIB«L&*A-**y:/3 4 0>TffiKlJS«L;fc 
©Jt^WK* (second optical e 
I erne n t ) 4 5 fe^LT^S. H5 tctt, -f — 
ir>+rl 2CQSES1 9CDfiH4««£#, ^ — 7 

^.IK0^Ta?-<^ck^tCf|»|5A o ^->3 8©«»<D^fc« 
10 fi2 2^LTfe^K " 

[0 0 4 6] 0"5T3fr¥»B3i4 4£4 5te, #J*L«, 
0»rtt©*S««3tt^«)S* (diffract ive 
micro — optical element) 

r>x/\G>Sffifc:. 0UAfcf 5 (10" 6 m) £>t 

^^n^> 0 CKOck^ft'hSV^B* (features) 

mz. IiI»Ttt<D*««ffl3tt*W»*»4A316« ( i n c o 
20 m i n g light wave) S^StfVhSfc: M\ 
& (wave 1 e t) J ttWit^WHSSco-T* 
>tt«JC«fcO»^Sn-6^ffi-C t r«J Jtft ( "ne 
w" light wave) fclf^j^T^o mtfrl4<£> 

BJCX^5 L >^nfc#»fC/h3^SSI (f e a t u r 
es) tCJ:oT^fii^n^o cn^0»/^-> (m 
icroscopic patterns) teifelSMfC 

tt, (size) -^SViCDifiS" (p r o x _i m i 

ty) lZ&0^mft^<D&W1fi&&2>ttLmiSiXTT (m 
30 iniature stair) lCfiaTV>5. 

[0 04 7] 4»£(Dim^tt<0»$flm%^69S*l«)fltin 

£cH^ (m icroscopicfeatures) 

<0*ffii:ra«CD^ffitf^« (define) $n^o * 

» <to T-r > y u * > h s nst ® »f ttco % s wm~tt 
^wsi^jibTH HSrttv-f ^ ou>x (d \ f 

fractive micr.olens), SWli 
(ref I ec t ione 1 ement) ^tW2;*7:7 — 

40 <o a mzz^z to u i^iasTtt^fc^aifflTt^wss^^fii- 

OTtUTIi, *-©A»ttSt»*VK036^CD*aa)ttJ* 
.7fc»<fc-rsB*. A*3t*«Rj«Sfctt/^^->^«SS 

[0 0 4 8] l£fzte. 3t*WSJB4 4t4 5«/1^ — > 
j&Mlsfr&'f & n^f y & 7 j (d i c h r o i c 
filter) Tfefil^^. & ^ 2 u <1 y & *7 j )V 9 \3M 

xtemmmmm^m^mzj&mvTMf& (fabn 
cate) $n^> 0 ^<z>^w;^^tt#«/i^7-<;i/^ 

50 (band-pass filter) £lsTMJ&£ 
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ft. yt(D^^<D^<D^mL^<Dm<^^\t^T^ 0 

ifitt*S»«»lia'&tt* ? *0 (c omp a t i b 1 
e) . Mfcifca^SSfSLTisO, A/V>xA©^f 
n^GQWC^/S (fabricate) pfsgT^^o 
[0 0 4 9] y-f 7?7^MS:*58^*A- 

j3 7—y-<)i>* i 6^jnAT*^»yo^i7 7^;u^ 10 

(infrared blocking filte 
r) SMttS. ioL 5fc¥«K#4 4, 

4 5 tbT^ ^P-T 7?#^D7^7^^^ 

[0 0 5 0] It- *ttlB-f ^ i -^"fc>*tc»4, ir>"tf 

ICTV^* — (ape r t u r e) SrJgJSRTSiftg*** 

4 4<h45tC, -f* — 1 2<WftiS»tt(D*MMK: 20 

y ^3 4©JBffl«K^2S9i&a— ■ > 

* tt* A'- O x A JC^SS nfc* t^^34© 

[0 0 5 1 ] ^A-^xA?:/^->SibTAA-l 

T-fe>^U^ffl^^)^> r ^'1'Xt'»fJ^®f (d i c 
e) fS. LT«*©7VW*li#A~«ie<£>— SB 30 

aw xss^6 a nfc«* ©Mta^ a « a ^ 

s # n—* \ y zf^m-D^mwfn^ X <£> A y *r—y)3 

[0 0 5 2] AA-+t7^3 4Sj#0>f — >Hz>it 
12CD#J£LT, fi*©#»]L&W«5VWX*:* *A 
— 4;&tKM-r&«fc-5fc:j5fcS! (mo 1 d) U& 

6\z^-T<k?lz. &Mlstt'77 7> : ?yt?rt.y5— 6 40 
l:f/HX 1 2 SrAtlSHatw. r7-f (w i re) 4 8 
£7^ -V#> KAy F 1 4lC^T£o 

[0 0 5 3] 07H 7<t4 8<Di?n7bv7 

*y-fe;H*A (glob-topencapsulat 
ion) Xt4^P7^ h^^y-tr^itA (g 1 op- 
top encapsulation) 50 UT 
1 2©7-fiTJp>HAu/ K 1 4{ZU-i^4 8 £ 

0 Xte^n y 7<Dt) 7±)mA 5 0 )lif U 
y K7 K (bal 1-grid array) 52± 50 
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\z ^y7*>#— Kj 7ir>yj ( "ch i p-on 
-board" assembl ies) Lt£%>* 
[0 0 5 4] ^m\Z&%m<Drty^-z/>¥&ffi : $:m 

nS«8U&ttAyfc#— ;U (solder - bal 1) 5 
6 MIT, HIJS'JEIBSStE (printed cir 
cuit board) 5 4 l:r/H 7. 1 2 D 
TV>5. EPJ8fJ[USSa«5 4tCti> 5*A<A 1 2 JdffiQft 
ttfc*A— ^^^^3 4S:IIM-r^cfc'5BBPffi (ope 
ning) 5'8tf»5. ZLCD^y >T— *J>tfj5fcV\&. 
^7/^—=^^ 3 4 0>JP*tttt/u#:#-- ;l/5 6 coffiS J; 

0 /hS (^<£>T% * A*— y ~f 3 4 ttfflJMlElB&gffi 5 4 

[01 ] f/M7S«i:»Dft^a/w->ticau 

[0 2] HlCQll I -*nc»ofcWBT?*0, #5£9J 

C^^0)^tC^^*^^xA^/NW^CO^a6^*A' 
[0 3] — >^LT^^^NWXS^tC^D# 

[0 4] EUCDJSlI I- I I tc»ofc»rffiT&0, * 
^W©Hig0fI i: £ «*#J©*65B A ^ — > «t o X 

#/\*— + 1 7 0 MfCT A^ X 0 1 § o 

[05] tyy*JSo-f ^-> r -fe>itc r )^r® 

0-e*O, ^J A*— 4^ ^y^*5fi93<DHlifi©?g!g{CctS 

[0 6 ] * A*— * V y ^^*#SfAWX©iI 

£^-T0~e&£o 

[0 7 ] * A—** y y^^*i{*TAW7<Z)»[ffl 

0t*o. *a*— yzff)^mM<Dmm<Dmm\z 

s/UyZf h y y"tf y^J^^m^T^— JltfV y K7H 

[0 8 ] * a*— ^-v y zf^^^mw^n-i xcD^fs 

1 0 ^y^-f ^Ste (device substrat 
e) 

12 -f ^ — S/ir >1t (image sensor) X 
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ttx A*-f 7, (device) 

12A, 12B, 12C r/M^ (device) 
14 «7-f -\*2S> KAy K (wire-bond pa 
d) 

1 6 f}"y — 74 )V$ (color filter) 

1 8 Tfr^iBS (optical detector) 

2 0 ^ :nA (cover wafer) 
2 2 SSStf (adhesive) 

2 4 Tir>yj (ass emb 1 y) 

2 6 7* F (phtores is t) 

2 8 St^^X ^(exposure mask) 

3 2 l!S5W!S3fc« (selected sensit 
ized region) 

3 4, 3 4A, 34B, 34C A;V+ty^(co 
v e r cap) 

3 5 # A— Jgie (cover configurat 
ion) 

3 6 S$c:£J3r A— (connective supp. 
o r t bar) 

3 8 — > (contour patter 

n) * 
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* 39 X?>F*7 (stand-off) 
4 0 (air gap) 

41 X?>Ft7 (stand-off) 
4 2 V< 9 D 1/ >X (microlens) 
4 4 fg— 0>3fc4£«g§R (first optical 

e 1 e m e n t ) 
4 5 ^— (BTfc^WS* (second optica 
1 e 1 e m e n t ) 

4 6 zfJXJ-y&rty'r—i? (plastic pa 
c k a g e ) 

4 8 (wire) 

5 0 {fUyZfbyZftl 7±)l$iA ( g 1 o p - t o p 
capsulat ion) X^ifu^hyZftfZf-izJU 
A (glob— top capsu l a t ion) 

5 2 U (ball g r i d a 

r r a y ) 

5 4 EPgiJlHlgSS^ (printed circuit 
boa r d ) 

5 6 fc/ufz#—)ls (solder ball) 
5 8 mnffi (opening) 
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